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DOCUMENT TYPE: Journal; Conference Paper 

LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 
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MEDIUM: print 
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DOCUMENT TYPE: Article; Literature Review 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: The adhesion receptor P-selectin has long been known 

to support leukocyte rolling and emigration at sites of inflammation. 

Recently, P-selectin was also revealed to be a key molecule 

in nemos tasis and thrombosis , mediating platelet rolling, 

generating procoagulant microparticles containing active tissue factor 

and enhancing fibrin deposition. Elevated levels of plasma ***p*** 

selectin are indicative of thrombotic disorders and predictive of 

future cardiovascular events. Because the interaction between ***p*** - 

selectin and its receptor P-selectin glycoprotein 

ligand-1 (PSGL-1) represents an important mechanism by which P- 

selectin induces the formation of procoagulant microparticles and 

recruits the microparticles to thrombi, anti-thrombotic strategies are 

currently aimed at inhibiting this interaction. Recent developments also 

suggest that the procoagulant potential of P-selectin could 

be used to ***treat*** coagulation disorders such as ***hemophilia*** 
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AUTHOR E-MAIL ADDRESS: wagner@cbr.med.harvard.edu 
JOURNAL: Nature Medicine 9 (8): pl020-1025 August 2003 2003 
MEDIUM: print 

ISSN: 1078-8956 _(ISSN print) 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: High plasma levels of soluble P-selectin are 

associated with thrombotic disorders and may predict future 
cardiovascular events. Mice with high levels of soluble ***p*** 
selectin have more microparticles in their plasma than do normal 
mice. Here we show that chimeras of +**p**+ _ ***selectin*** and 
immunoglobulin (P-sel-Ig) induced formation of procoagulant 
microparticles in human blood through P-selectin glycoprotein 
ligand-1 (PSGL-1; encoded by the Psgll gene, officially known as Selpl) . 
In addition, Psgll-/- mice produced fewer microparticles after P-sel-Ig 
infusion and did not spontaneously increase their microparticle count in 
old age as do wild-type mice. Injected microparticles specifically bound 
to thrombi and thus could be involved in thrombin generation at sites of 
injury. Infusion of P-sel-Ig into ***hemophilia*** A mice produced a 
20-fold increase over control immunoglobulin in microparticles containing 
tissue factor. This significantly improved the kinetics of fibrin 
formation in the hemophilia A mice and normalized their 

tail-bleeding time. P-sel-Ig ***treatment*** could become a new approach 
to sustained control of bleeding in ***hemophilia*** 
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ABSTRACT: Activati on of platelets and coagulation in vivo was studied in 
nine patients with hemophilia A and inhibitors to human Factor 
VIII, prior to and following treatment with porcine Factor VIII 
(PFVIII; HYATE : C ) . In addition, six hemophiliac patients were similarly 
studied after ***treatment*** with recombinant Factor VIII (rFVIII) . 
Platelet activation was also examined in vitro using porcine von 
Willebrand factor (PvWF) -enriched and PvWF-depleted fractions 
obtained by fractionation of PFVIII. Coagulation was assessed by 
measuring the concentrations of plasma prothrombin fragment 1+2 
concentrations (prothrombinase generation) and Factor Xa-ATIII. Patients 
treated with PFVIII had significantly increased numbers of 
circulating platelets expressing CD62 and CD63 (markers of platelet 
activation) and annexin V (marker of platelet procoagulant activity) 
compared to patients treated with rFVIII; the former patients also 
demonstrated an increase in plasma coagulability after ***therapy*** 
in vitro experiments it was observed that the platelet-activating and 
procoagulant capacity of PFVIII resided in the PvWF-enriched fraction, 
and the same was true for the plasma hypercoagulability following 
exposure of platelets to PFVIII. These results support the hypothesis 
that PFVIII-induced platelet activation provides a mechanism for 
enhancing hemostasis, separate from, and additional to, that due to 
increased circulating Factor VIII, and it is due to residual PvWF in the 
PFVIII preparation. 
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ABSTRACT: Previously we reported that soluble P-selectin 

(sP-sel) is a direct inducer of pro-coagulant activity, as it promotes 

the formation of pro-coagulant microparticles in blood (Andre, P., 

Hartwell, D., Hrachovinova, I., Saffaripour, S., and Wagner, D.D. PNAS, 

2000, 97:13835-13840). Since some of these microparticles express tissue 

factor (TF) , we decided to investigate the possible therapeutic 

potential of sP-sel in treatment of hemostatic defects 

present in factor FVIII-/- mice ( ***hemophilia*** A mice) . In 

hemophilia A, thrombin generation depends on the factor VII/TF 

pathway, since factor VIII is deficient. ***Hemophilia*** A mice (Bi, 

Lawler, A.M., Antonarakis, S.E., High, K.A., Gearhart, J.D., Kazazian, H. 

H. Nature Genetics, 1995, 10:119-121) were injected in tail vein with 

soluble murine P-selectin-Ig (P-sel-Ig) chimera or IgGl 

control (1.2 mug/g body weight) and we measured tail bleeding time six 

hours later. All P-sel-Ig ***treated*** mice (n=8) stopped bleeding 

within three minutes (1.5+-0.25 min) , while five out of eight IgGl- 

treated mice did not stop bleeding by 15 minutes when their tails 

were cauterized. Thus bleeding time was significantly (p<0.005) shorter 

in P-sel-Ig injected mice than in IgGl controls. In another experiment 

eleven hemophilia A mice infused with P-sel-Ig and seven mice 

infused with IgGl were bled into ACD six hours after ***treatment*** 

Activated partial thromboplastin time (APTT) and recalcified clotting 

time were determined in platelet poor plasma. Both APTT and clotting time 

were significantly shorter (p<0.006) in P-sel-Ig ***treated*** mice. 

Shorter APTT in P-sel-Ig . +**treated*** mice (31.7+-0.7 vs. 37.9+-1.6 

seconds) indicates a higher level of TF-bearing microparticles in plasma. 

To verify this, microparticles were isolated from the plasma, stained for 

TF and flow cytometry analysis was performed. 10,000 events were counted 

to determine the population of TF-positive microparticles. We found that 

hemophilia A mice treated with P-sel-Ig had, on average, 

seven times more TF-positive microparticles (14 . 2-1—1 . 65%) than mice 

***treated*** with IgGl (1.9-1-0.3%). The difference was statistically 
significant (p<0.001). We conclude that sP-sel can improve bleeding and 
coagulation parameters in hemophilia A mice and thus could be 
considered as an adjunctive treatment for patients with a 
congenital bleeding disorder such as ***hemophilia*** 
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PSGL-1 is a major counterreceptor of all three types of selectins that is 
expressed in several leukocyte subsets. Data presented, here prove that 
this mucin may be implied in haematological disorders. We established on 
normal peripheral blood and in samples derived from 20 AML patients that 
PSGL-1 is differently expressed in various leukocyte subsets. Myeloblasts 
appearing in acute myeloid leukaemia patients express significantly less 
PSGL-1 (12 000 +/- 5300) than mature neutrophils (p < 0.001). In monocytic 



leukaemias, however, the amount of PSGL-1 on monocytic precursors is 
displayed in a fairly broad range which was not significantly different 
from that of mature monocytes (p=0.084). Monoblasts/promononocytes possess 
more PSGL-1 than myeloblasts and the expression pattern is completely 
non-overlapping. This would imply a differential expression of PSGL-1 
during myeloid haemopoietic development and suggests, that the quantitation 
of surface PSGL-1 may help in differentiating myeloblasts from monoblasts 
by immunophenotyping in different AML subsets. PSGL-1 has also a certain 
role in the generation of procoagulant microparticles (MP) as in the PSGL-1 
knockout mouse the MP number failed to increase with age and the MP 
contained significantly less tissue factor than wild type mice. Since 
PSGL-1 P-selectin interaction is crucial in generating a 
procoagulant effect we tested the hypothesis that the administration 
of a P-selectin IgG chimera (Psel-lg) corrects bleeding 

tendency in a murine haemophilia model and in human haemophilic blood. The ' 
addition of Psel-lg resulted in significant improvement of the bleeding 
tendency in mice and in the generation of MP in human hemophilic blood. 
Thus, the Psel-lg can become an alternative route to control bleeding 
tendency in coagulopathies . 
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Haemostasis and inflammation are tightly linked reactions primarily 
designated as post-traumatic protection mechanisms. Both reactions require 
the recruitment of specialized cells with specific functions. Recruitment 
of cells from circulating blood is a precisely regulated, receptor-mediated 
process that prevents inadvertent (e.g. thrombosis) and insufficient (e.g. 
bleeding) effects. ***p*** _ *+*selectin*** is a leukocyte-adhesion receptor 
but is also expressed on platelet and endothelial cell surfaces. It 
promotes interactions of leukocytes with platelets and endothelial cells, 
enabling leukocyte and platelet rolling on activated endothelial surfaces. 
Endothelial rolling of circulating cells represents an intermediate step 
before firm adhesion that still enables detachment. 
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Hemophilia B was recognized as a good candidate for gene 

***therapy*** . Several strategies have been attempted and gave promising 
results in hemophilic animals but failed to achieve corrective levels in 
humans. To overcome this inconvenience we aimed to generate intracellular 
pools of factor (F)IX in cells that are implicated in the hemostatic 
response, e.g. endothelial .cells and platelets. Upon stimulation, these 
cells release their granule content, which in this case would result in an 
increase in local FIX concentration, and could locally produce an effective 

***hemostasis*** . In an attempt to produce an intracellular pool of 
releasable coagulation FIX, the cytoplasmic domain of the P- 
selectin (pselCT) molecule was fused to the carboxy-terminal 
extremity of the human FIX protein. The properties of this chimeric 
molecule (FIX-pselCT) were studied in AtT2 0 , a cell line which possesses 
storage granules. As previously shown for transmembrane molecules but not 
for a soluble protein such as FIX, the pselCT fragment induces the storage 
of FIX-pselCT. The coagulant activity of FIX-pselCT was not affected by the 
addition of the pselCT tail. The ***treatment*** of AtT20 cells with 
different inhibitors revealed that FIX-pselCT was not submitted to 
intracellular degradation and that the half-life of the chimeric molecule 
was at least two times longer than that of FIX-WT . An immunoelectron 
microscopic analysis demonstrated a specific localization of FIX-pselCT 
within the ACTH-containing granules. Cell stimulation using Phorbol 
Myristrate Acetate (PMA) , ionophore A-23187 or 8-Br-cAMP induced efficient 
release of an active FIX-pselCT. These data demonstrate that the addition 
of the cytoplasmic domain of P-selectin to FIX modifies the 
cellular fate of the FIX molecule by directing the recombinant protein 
toward regulated-secretory granules without altering its coagulant 
activity. 

Record Date Created: 20030721 

Record Date Completed: 20031001 



